US009007226B2

a2 United States Patent
Chang

US 9,007,226 B2
Apr. 14,2015

(10) Patent No.:
(45) Date of Patent:

(54) FLEXIBLE DISPLAY DEVICE AND METHOD (56) References Cited

FOR SENSING BENDING DEFORMATION
U.S. PATENT DOCUMENTS

(75) Inventor: Min-Su Chang, Incheon (KR)

7,586,739 B2 *

7,591,187 B2 *
2007/0222764 Al*
2010/0053068 Al

9/2009 Weksler et al. .......... 361/679.26
9/2009 Hamel 73/778
9/2007 Wang 345/173
3/2010 Cohen et al.

(73) Assignee: Samsung Electronics Co., Ltd.,
Yeongtong-gu, Suwon-si, Gyeonggi-do
(KR)
FOREIGN PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 167 days.

EP 2463 848 Al 6/2012
OTHER PUBLICATIONS

Anonymous; “Flexible Circuit Design Guide-Fourth Edition;”
Teledyne Electronic Technologies; Jan. 31, 2000; URL:http://www.
oemmarketing.com/Elements/portfolio/Copywriting/

(21) Appl. No.: 13/616,621

(22)  Filed: Sep. 14, 2012 DesignersGuide TET.pdf(Rtrvd. from internet on Feb. 1, 2013);
) L XP002691486.
(65) Prior Publication Data Anonymous; “Sectional Design Standard for Flexible Printed
USs 2013/0127606 Al May 23.2013 Boards”; IPC; Nowv. 30, 1998; URL: http://222.184.16.210/smt/tzxt/
’ bz/IPC-2223 pdf(Rtrvd. from Internet on Feb. 1, 2013);
XP002691487.
(30) Foreign Application Priority Data
* cited b i
NOV. 23,2011 (KR) wovvrrererrrrrere 10-2011-0122742 clied by examunet
Primary Examiner — Jeftery Hofsass
51) Int.Cl. 74) Attorney, Agent, or Firm — Cha & Reiter, LLC.
€y, Ag
G08B 21/00 (2006.01)
G09G 3/00 (2006.01) 67 ABSTRACT
(52) U.S.CL A display device and a method for controlling the same are
CPC oo G09G 3/006 (2013.01)  Pprovided, in which a flexible display panel is provided, and a
(58) Field of Classification Search plurality of strain gauges are arranged on at least one surface
CPC GO9G 3/006 of' the flexible display panel to sense bending deformation of
USPC oo 340/635, 540; 361/679.21, 679.06  he flexible display panel.

See application file for complete search history.

8 Claims, 4 Drawing Sheets

DEFORMATION 1
(BENDING OR TENSION) STARTS

v
MEASURE STRAIN BY STRAIN GAGE
(CONVERT DEFORMATIONTO  |—123
ELECTRICAL SIGNAL)

125
STRAIN 2 YIELD STRESS?

SENSE STRAIN EXCEEDING
PREDETERMINEDVALUE ~ |~127
(YIELD STRESS)

¥
OUTPUT WARNING SCREEN  |_12g

FRACTURE OCCURS BY 137
FURTHERDEFORMATION  [~13

'

STORE STRAIN AND LOAD DATA | _ 139
|

RECOVERED THROUG
SER ACTION?

TERMINATE WARNING SCREEN |_133

Y
( END )-135




